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fluorescence la gener ally defined as a luminescence 
emission that is caused by tbs flow of sow? fora of energy Into 
the emit ting body* this sales ion cess lag abruptly when the 
exciting energy Is shut off* Another basis frequently used for 
characterising luminescence In its persistence after the' exci- 
ting source is removed* Certain substances continue to emit 
light for extended periods after the exciting energy Is shut 
off. This delayed emission or after flow Is generally called 
"Phosphorescence* , The term fluorescence being reserved for 
the light emitted during lie period of excitation* f he diffe- 
rence between fluorescence end phosphoreoence lies entirely la 
the time leg involved in the reemission of the light after the 
exciting source ha® bees removed with fluorescence* emission of 
the light by the substance ceases immediately when the energi- 
sing radiation is extinguished* for this case the duration of 
the afterglow has been found by a number of Investigator® to be 
of ft# order of IflP* seconds* A phosphorescent material css the 
other hand cent touts to emit llgit for a period of time after 
the energising source ha® been removed* the duration 'Of the 
afterglow varies with the substance and may be scything from 

lr Jgt 

10 seconds to servers! days* 

the process that occur in luminescence my be most 
e imply illustrated in the case of a n isolated atom* the atom 
can exist only In certain stmts# of energy* corresponding to 
certain possible different configurations of Its olootsono* 

It can « she a transition from erne electronic state to another 
only if it simultaneously absorb® or omits • preoiae amount 'Of 
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S©Is®®sttt® rcp^Mstatlmi ©f emtrgjr Uv»l« aid electronic 
toraMitlaM In *» atoau • pnsA ©tete, Eg * SmlMI ©tat* 
(t) « Kxttltatloii (2) * @fs£»»i(MB of rt®©»©0©© lmtlBe«©«n©« 




energy* A I# equal to the difference In the energy of the 
initial and final states of the ©to®. The aoconpanylfig figure 
1 aha* s schematically three such energy levels of an atas# the 
level of lowest energy* By representing the atom in lie nexoal 
♦ground State* or * unexcited* state* The level© of higher 
energy Kg and tj represent electronically •excited states* of 
the at©** corresponding to different orbital notions of on* of 
Its electron® around the steal© sue leas* 

She exultation of tie atom from state By to state lg 
requires the absorption of an aaeunt of energy a I » !g «* By* 

If this exaltation Is to he produce;! by absorption of light, 
the ere it tag light oust have a ware length, gives by the 
rotation# 



shore It is Planch*®, constant anil © i® the velocity of light# 

She ©retted ato* e«n dissipate it® extra energy la 
a number of weysf for example, by transfer lag Its energy to 
another ©too on collision with It* If this happens, the exalted 
ato* return® to the ground state without ©sitting radiation* 

If, however* no process occurs to dissipate the extra energy of 
the stow* it will eventually return to the ground state spoil* 
f sasoualy with ths liberation of Hie erases energy m bunlnes* 
sense* fhe fitted light will again sorreepastd in energy t# 

X and wUl Imps a wnfsIxngtX ^ fonitM) m h w/aX * §*«•• 
final with me ware length of the absorbed light* fit mis ease 
the lialnesomos I* walla* reaonnnce radiation* If a transit! on 
between the atenln energy levels Involved la highly probable 




(a tso-eciied • permitted" or "allows* tewmoitton) Hi© tin® 
th® atom ependo to the excited state I a very ©mall of th© 
eider of a hundredth of a microsecond for transition© involving 
Hfdst to the visible ©pseiisw* ft ssay happen that by some pwio®®® 
other than by light- eats® ton, ouch us by a coll to ion with another 


atom, the excited atom loans sow energy and assumes an energy 
state of toiormcdtote energy he tween E^ and Eg, If the 


transition from state Pj to state E 
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likewise ha® & Mr?.' proba- 


bility, luminescence will occur with a wavelength A (emitted) m 
h c/ (Sj - B|)i Since m 1| to smaller than (SgM&j)* the 
lt®toe»e»e© to this cnee will he of longer wavelength than the 
resonance radiation* 


If, however, direct transition between state J?^ end 
elate 1 1 to highly improbable ( a so-called •forbidden transition" 
stale hnewn #i a * metastatic * ate to* the atom can remain 

to this excited state for longer period® of time* and i&lto it 
does @o* no entente® tehee piece* If* by a oolite ion or by eon® 
other process* the aton regetos Hie energy it to returned 

to the excited state lg* from which transitions to the ground 
stmts is permitted and tnato eocenes correspond tog to (lg4|) to 
ago in emitted, 

fhs existence of setaatabto states like fj to the origin 
of ds toyed mimtm or phoephoreaotnee previously disoassed* the 
atom may spend a long time to such a stats before some external 
influence retom* it to m emitting state libs %* In Ohtoh ease 
the last its ©scene® to correspond togly delayed and appear so an 
afterglow* to order for tie stem t© get from % to %* energy 




mat fee absorbed soaehow, my fey collision with oth*r atone* 
flie feller the? temperature the grater is th* probability of 
*««h • eoilislon mi Hi* eonseqvvit return of Hi© mto© to an 
«»ittlag state* fhe darati;® of the afterglow will therefore 
depend very strongly m t eaperatuvs* At elevated tsnpero tares 

the at©*® will fee exalted *ore rapidly book into the saittlng 
state and there will fee a bright afterglow of short duration* 

At lower tsaporaiureo* the at on© will fee raised feaek to the 
©sitting state very slowly and the afterglow will fee of long 
duration feat of low intensity* At sufficiently low temperatures 


temporarily m other atoae and its return to th« parent atoa 
©e» ala© fee d-:tey©:i tey this aseheasljw# 

Generally* flyer’ scene® Is produced by exaltation of 
a substance vltfe light of short wavelength which Is absorbed 
cad converted to an ©sitting radiation of longer wavelength* 
fid® follows tfe® classical formula of Stokes* Etcet the 
fluorescence efficiency whists Is tfe© ratio of a light emitted 
in fluorescence to the ament absorb®*! * is always less than 
unity* Share may be caoseytion* to Stake's lew* Us® th© ©toss';/ 
or m local© possesses energy of vibration at the time of it® 
ercitation to a higher energy state* the return transition 
carrying it to a loser state than -fee original on# resulting 
In the emission of a fremmnoy teller than that of tli® erciting 
radiation* 

S/fbi* prelect is part of an attempt t^study the optical 
and photochealeal properties of Iodine* Intensity of fluoresccno 
of iodine vapor filled is the cell under different temperatures 
fro* 0*0 to ?0*0 ha© been measured* fh® self Quenching constants 
of iodine fluorescence has been ©easy red* the value agree® closely 
with tie one reported in the literature l3 t -4§ *ron 

the self Quenching constant* the otter kinetic parameters tiles 
collision cross-section, and photo-cheated reaction rate cons- 
tant haw been calculated*^ 
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exaltation wiHs a arrow gmm line (ff®»546l I) the tod Is® noleoulae 

m , 

mm raised to tis# 26 tb rihrnt tonal love l ^V t b> « »t®t® and 

ffatMoaaaaee hand® are pro weed by tress it Iona bank to grcnmd 
•tat® 2#* — »#► 0% 26* —♦I* 26* ~*-2% 26* — a* 3* ete. 
file raasnaaea apeeimta lias b®« extended as far m th® Sfth aerafeer 
at 9097 X* the mmplmte resonance spectroa of Iodine rapor exalted; 
%f th® green line of mercury 5461 i ivm 26* to 26* -»■■> 3f 

bo® br*en flr« by 9ri»g»b*Ia * h© tend wader the®® oonaitton® 

bar® only a doublet atraetnre (1 # ). ; 

Th® aueatitattra ©«®mir«piat® of thlfl offset yielded tha 
value® of inelastic aeatterlag o roe e-section® for Hm ©retted 
•tat® involved. fhte tgrp® of aoaaureftaat* carries out by 
folanyt^ tad Amot end ^oBowsil '*• thajr prwiented tb® 
result® which conflict with that of th« earlier 

A major advance in teohnigu® mas nad® by IfcaiB^ *h«tt 
ha oba®rv«d tk« fluorescence photoeleotrlaailjr wader iaprered 
resolution* 1® weed sod tea J> list® a® an aaititioo sou to® 
inorder to invest Igat® energy transfer la a vibrational abate ; 
other than the on® ftdvtowa ® tailed. Its® result® showed aaxM 
tapNarsasat arar preview® work. 5i®w@v@r* it %@e®«® clear that 
aeemu'eacats bar® to be aapaato# la order to fora a ▼alii bast® 
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for eoapariaion* The sis of the present work 1® to empmw 
the self memhing constants with the pmrim® woxk <3# 4» $)• 
ft Is- also Intended to cslc«lste reliable qimmhlm 
in the weaeitrad quenching constants end the rad let lire life tie*® 
of excited iodine es glims in reference 8 9* 
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Iodine vcpor at room titpanta* Is in the fora of mala* 
Ottlaa? state to an evacuated glass tubs containing a fow small, 
fie of the element* It fluoresces brightly whm illnaineted 
by white light* 

tfeder monochromatic ©xeitrtiea the absorption soeetmw 
fields resonance spectre* £nexg y levels of iodine molecule 

resonance spectre excited by the green mercury line 5461 and the 
two fellow lines 5770 fees been shown in fig* 2* 

flie band spset : mm of tod in® was photographed with a 
grating spectrograph of 40ft. focus* Hesrly 120 lines wars 
counted in a spectral region eqycl to the distance between the 
fellow line® of sodium* Showing that the total number in the 
entire spec trim between Hie green line and the extreme red mm 
more than 56000* which mm explained by lena^^* look® * Stoat asr^ 
aua Imjoo 18 (U) . A of energy lerele sen be eonetmotea far 

the ease of the#® molecule® stellar to those given in fig* 1* 
for the resonance fluorescence of m atom* except tbs vibrational 
energy is aided to that of electronic excitation* 

Pig. 2 shews the much set of levels, the lower or the 
ground state t * for the molecule before and tbs upper or excited 
stats £ * after the Impact* Saab of tits® states is subdivided 
into vibrational levels which crowd together as their gaunt m 
numbers T% 0 1 f 2# 5 etc* tearenses* These levels srs subdivided 
into relational levels Sfeiab bsv© not been shown is the figure*, 

Hi# transit less etetsii mmt with three different absorption and 


9 



emission -pmmmm are int? tested by upward tm$ dovmwaxd arrow© 
respectively m before osS Quantum numbers of toe vibrational 
levels of toe two electronic state s are indicate* , at the right, 
each fifth line only being shorn. 

Consider a molecule on the o level of the ground a tats 
and without vibration* the absorption light eorrssporJlng to 
tbs 5441 mercury 11ns i,e* 18511 mT* raises the molecules to 
the 2$th vibrational level of the upper stats as Indicated by 
ths upward arrow at the left* toe change in electron conflguro* 
tion having liberated a faro# sufficient to give toe stows 2§ 
Quanta of vibrational energy, She return of toe molecules from 
tots exalted state to to® lower state £ * can tube place frost to© 
upper vibrational level to any me of toe lower. Shi© neons 
that if there are large masher of molecule* excite i to the sane 
upper level of toe state, as will be to® case with lllumina* 
tion by strictly monochromatic ll^ht, toe number of lines recorded 
in the fluorescence spectrum will indicated the number of vibra* 
t tonal levels utilised in the lower or £- * state after exaltation* 
fhe transit Iona are Indicated by the adjacent downward painting 
group of arrows corresponding to the series of lines of decreasing 
wave number of increasing wave length which constitute the xeeo» 
nance spectral* It is also clear that after toe return of Dm 
electron® to the normal state, toe molecules, which were Initially 
without vibration h«v® been left with various amount# of vlbta» 
t tonal energy# toco® which have emitted toe light «f longest 
wavelength !«•* shortest wave numbers, being left with the largest 
amplitude of vibration, this vibrational energy is rapidly 
s pact In worming the vepor i*e. Increasing toe veloolty of the. 
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rebound of molecules* mhm la ©©lUstan# 

If the vapor is at a higher taraptfraturo* a large manbar 
ot vibration to atari with*. The transitions 1st this ease are 
shown by second group of »mM f the one repeessntisi^ tli© absorw 
ptiw based on the second vibration level and ending cm the 8Stb# 
fb© return arrows ending on levsls* 0# aid 1 represent spectrum 
lines Of shorter wavelength* than that of the exciting light v or 
«!tl4toki8 lisift Uncrossing the temperate re inereeses ih® 
number of these lines as the molecules ars cm still higher 
vibrational level® to start with* 

the transitions involved in the ©as© of excitation by 
light of yellow line 5770 is Shown by the third set of arrows* 
Absorption tabes place as before from the 0 lev**! of the ground 
state* but* the energy of the photon Is only sufficient to excite 
the molecule to lower vibrations! level* fro* which transitions 
baefc to all of the levels la the ground state occur# the lower 
wave number of fee exciting radiation is indicated by the loft 
hand arrows* while the others represent the numerous fluorescent 
lines* 

If a forego ges is mixed with the Iodine vapor* few ©oili- 
sions between tbs forel^s gm and iodine «* tactile# altar the 
amplitude of the vibration® of the 1st tar* throwing them to 
vartans neighboortef on sap levels* which have not been shown 
in figured* the result being tact emission lines in increasing 
number appsar m fete foreign gas pressure Is raised* until 
eventually a largo part of the complete bond spectra# is retarded# 



Iodine aelecules is f®wd «f two atone held together 
by » force wM oh change* Cva* attraction to repulsion ft* the 
distance between the nuclei d tele lei?©® and for ft etrkia inter 
nuclear distance so fore® operates and the atone are In e«tulll» 
brim* 

If mm the mml m&t» is e trick by a photon of light of 
suitable energy* the photon disappears* giving tip it® energy 
to the molecule* which to thrown into an exeited eiete, Bn 
title condition tot fttpilibrlna distance between the nuclei i m 
greater l»i« the repulsive pert of the force cones Into ploy, 
which otftrta to**ond«fre vibration* Oaring the vibration th« 
potential energy of the taolaoular take® on value® correspond lug 
to the noaentexy distance between the nuclei* fhe processes 
involved In thin awl subsequent event® involving ttsexesosnee 
can boot bo Shown by potential curves* 

a# electron!© state® and potential diagram of the 1ml to a 
aoteeul* have boon very well explained by BaHiissen and leee^ 1 ^ 
fhe spectroscopic data on the iodine molecule ter® been analysed | 
the potential energy dlagran ssnptted for none ten electronic 
elate* op to $9000 esT* he® been Bhmm in figure 4* 

Here to explain the floo r e oeea oe pfewnoaenon of iodine* 
two level** groups state (X) end excite# state (1) h®» been 
token Into oonOUoration* ft «* 4* 
totwattel Ouct<* MUa rreeck -Condos mEjlelft-i 

In fig* 4# the ground state (s) and sasitod stole (1) 
correspond to the two stele t » end e* ntoto In- fig* i# Both 
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line persllsi to tbs exi® of abscissas* fti Ft«* 4, tbs wnrlagr 
®t» will b® sssuasd a® tbs «m# welted by the photon ant will 
be i©®lpiat#a by letters In it® tnrleus positions m IB® tin© 
of vibration, stall® Ute stationary atun remains ott tie mim of 
ordinates, wblab is not stisw la tb® figure bet ll»s to the left 
of tbs seals, ft is latsmuelser distance w for any position of 

tbs mlmmtM m tfee norte is lad tested by tbs point itsmS lately 
below it on tbs sbseiosft {seals in e*&tl*et?ee 1 in'*® I )♦ 

XU tbs pn«s«af mm th® atom M is represented at tbs 
*<juiiibriuni position of tbs aoleeut* m tbs Insist or asm levs! 
at distance r * 2 m €A* from 1b® stationery aton* ffeea streak by 









to®* cur#©* The belgit of Q efew til© Moo Its© i © Its® aeaour© 
Of tb© oaootjr of Mo aolMmlo* 

f ««sitiow aft© «ad imn tram to wpp« to to@r oaxvo 
will %« o®» froouoot l» to lBtim41«li vl© laity of * on® 0 
Most to mtm 1# at swot* oyonitaf wo.ro tine Is#*© to« to tti* 
lfttowwolat zoflOB tfeieh it tototoo at fei# wetoity* fto 
downward toaoltiofl* frm th© vitottotti tool to tio 
tool* 0 * 3S of to toe* stoto* g*r® rto to a o**too «sf B 
Aoofrlo ISaoo* mm atoovo M Sag to*y fa lot o* »i«*i»g ©attoly* 
ftiooo rootflotlono to certain tool* oaa %« ©xflsioed only If 
Oftpiop*** the gi#to®e of wow© «©elftnto* 

20 toot lag tli# toblM Umi to wtopoSat of potential 
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curves, the r stole tlono to certain vibration levels of to© 
lower s:mto, from a given level to the upper ©tot®, can be 
shown by •Kb® application of yraaefe-Condon principle, sfeirb 
specifies that Us® line a of the greatest intensity will be 
those for tress it loss# to which so ©hangs to the position m£ 
velocity of the moving ©ton® occur®. The impact of ® photo® 

Of gr©on light os the at as at A, the equilibrium position of 
the lower curve, wises it to S m the upper curve ©retting a 
vibration hotwoon 1 end 0 at which points to© potential i-nerpins 
are equal, to the other woris the lime HO can bo regarded a® toe 
Upper level* the transition fro® 0 to It corresponds to m 
oats® ion of a gnsmtnm of infra*?©# light of nw number 84C0 or 
A * 1*2 H- | given by the length of the lino OR a® neesured up 
from mm m the seal© to the left, this should b© the brightest 
line to this region by to® fmmk*£®fiAm principle, transition® 
to levels above ted below- and above t involves ohtegea of poni* 
tlm w0 velocity of the ate® of increasing mmoort and, to wm» 
sequence, of diminishing intensity* the sene effect will bo 
found for transition® fron 1, toe return to X leaving the aol*«* 
oule to its inttol state on mm level* linos resulting from 
transition® to higher level® of toe ground state tons diminishing 
totes slty* Anttomtokss line® cannot scour to tola csss* 

there are tons too widely separated regions of too spectrum 
to which line® of hi$*er toteneitios ooeur, for case® to toloh 
too sanitation to at too short wave length of spectrum, both 
lying on tost to Jaime m to© conion^paraboto#- %©s© two 
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region® approach If m excite by light of inerts® lag isare length 
m a® ess see fmm the esse of irensltion® oh can by dotted Slash 
point 8 and f If lag aeare* the tort®* of the parabola* Should 
the unlikely traosltioa occur wfeon the atom 1® at f# haring *b 
this point aMtow kinetic energy IQ# no hare emission resulting 
fro® a transition fro® Q on the upper eurre to lore I® In th® 
»#i#thoor*tiooi of ! m the lower one* Efceae will giro wry 
faint lino® in the region® between those of maalmiia intensity* 

the Quenching of fhaoreoeenee by foreign gaoeo and by % 
Itself urtmibtedly occur® by lr faced prod is® coin t ion* fttmwr 

ha® detected atone In a mixture of % and illuaineted with 
light of frequeaey la the handed portion of the absorption spew* 
txm by absorption of atomic I line® lablaowitoli and 

food* 15 * found a quantum yield of unity# for this proeeoe hy 
oeosur’ing the decrees# In molecular •Ktlnetlaa of 2g roper on 
illumination in the presence of foreign pweo# the® at th® 
p»s«orea aaad oooh excited molecule mm Aioaoeletod V colUelono, 
If thia mmrnrn for m Induced predlseoeiailen mwhmim® to 
accepted# the qnemtior? artseo m to that repulsive state or 
state® are tore trod* 

Qnonaiilfig of ffcioreeoenee my ho ebaerted hy naipetia field# 
which him bee® shown hy fuaaer* 1 ®** Qoeaohlag af ihimmmmmm few 
heen oxpIaiaeA hy milikea * 1f * t ftetMosois and lees * f1 * and 

It ha* not been possible to mm% %m mm Quench tog from only 
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tUi&mmmm trm 3fe the mm of self fowefitog, it 

I# iomIIIi to measure fee wmebSag from a a ingle vibrational 
love I eince no vibrational transfer was obeerred even at bi®!b 




mu<*w»mhixm effieleney e» to examined % i»@®sa*tog 
tb® intensity * afegi* fteor®so«fte» line m a function «f 
Ig eoncentratlon or By observing “fee f lx*e»ee«0«# over a wid® 
fro^neuey mmm directly wife fee fhatemittflier* fe® latter 
technique mm aaed to find fee oelf^ooonobliif by Bwam a«S 
Klemperer • 

is fee absence of foreign gases fee steady atat# rot# ®£ 
formation of fee excited mmierntm ©an be enacted t® fe# &m 
of fee rote at ebieh they refers to fe# ground etate by ftooree- 
ots®#* mi fe# rate at WHICH feey are it®®e#t*t#d ferea#* wtlie 
alone wife aeiAbourifig X* ®ol#«ml#s. fb» express bat given by 
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wh®r* Bet Is a yet* constant representing the excitation 
pro**** • and dcDfflsds ob the f leap intensity* ©#11 geometry* 
#tc* f PO ia the total concentration of gr®e*d-#tat* aoicculea 
and in proportional to the concentration of the actual state 
or state* ahsorhlng: tfets sanitation radiation* TT Is the r©dia~ 
tire Ilf® time of excited state* J^M J la the con© outre tloa of 
excited ▼ifetctlo»-«otatios state | and la is the rat® constant 
for a® If -^uenehing* The light ijitenatty I can he censured with 

the help a dP pbotoaultipler and can he related to [jt*] taker* X 
i® proportional to Lai * 
jg.CT.ten - Cm- Q ttwwHteE i 

3fc foreign gsa quenching the steady otnto rate of excita- 
tion can %t eoaated to the wm of tee rat® of fluorescence* the 
■rat# of «el£<*p«*fcteg and the rat# of foretgn-gM* ^nenchiag* 
giwtng Hi® equation 

LOT = ■+ • • ' <2) 

whar# hn 1® the rat# coneta??t for foreign-gaa fntnohlag and (I) 
ia the foreign gee eonoentration. 

mmmMrnmmrnji. 

On tee teal® of kinetic theory fcq C or &*} »®y ** related 
to a oolite!®® ofo«M«otion (or J hr HRlMw 

k V (Ov k) -- ^ A Cj —1^'' - '• ^ 

wher® « ie the gas sms teat (erg® par degree 1» tec 

absolute leap® rater# and the reduced aas# of tee colliding 
port to lea (g/#oie). 
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t « ypHmgac?gCB cna mb iqdihk coMg/Er. : a > 

'tt*wsg*s®f# cell consisted of a pyre* tube 30 m« Is 
diameter and 120 as# long with a optically flat glass window 
of 1/ti* thick sealed at me sad* fhe other end of the cell 
was closed except for a gas Inlet tube of If as# d teeter wit!’ 
proper stojMCoek^ and ground glass Joist ^**^to emouate the 
cell# 

On# aid* tube of 6 mi# d teeter usiaftl to the Inlet tube 
was connected to a sole part of a ground-glass Joint of B*10 
•lot having me a top-cock of 2ats* else in between# The B-10 
film ground glass Joint had been provided to connect the iodine 
bulb with the help of a female part of the ground glass Joint 
of B»10 ®is# having one 2ms# stop-cock is betreon the ground- 
ft as© Joint sad the bulb such that the ceil and remaining part 
opto the stop-cock la the bulb cca be evacuated isolating the 
bulb containing iodine flakes# 

5 on# of the centre portion of the bulb was illuminated 
with a focussed been of amnMtaeeaat&e radiation* fen* In width* 

**«*«* «* e» mb .*#*»■■*# m «ei»# #w m#'e* e* ww»' cm an* ** ess 

(1) the stop-cocks were ©applies by Coming Class Works t 
Coming* fork* 

(**) All the mmm& glass Joints were eupplied by Quick* It * 
q»«irvs iwi 

« Qnlofcflt « forks. Heart of atone 
Staffordshire* Bagissd* 
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2* xx tSMM MUM® j 

fhe BRE typ® 202 IMroary short Mm leap wm need to 
e*eite the fluoreaoenee, fhe Imp mm Swum A aeoerdtog to 
the Instruction gima by the 1-701, 2372 instruction romaml 
and pmm supplied to the l&mp by BTC Kodel 701 efcleh was 
operated at 117/1187 60 through a caosirot voltage regulating 
trrosforaer* 

jiujssiaiiiMsi ?™ y -3 § 

*t» aooocfcywaatl© light of 6461 1 wm ebf&lasi by using 
tu® filter of i@,S66 of cities fmmmmr sc* t» 

srolta tin® flaorcsesnee of iodine. fh* were length a£ H» 
fluorescence light mages fron 9461 i 1o 12200 1 apprerinately 
b«t the mximm probability «f the ©mission mm length Is 
about 7000 A, Hero® the interference filial* of No. 700 of 
Off JOS TltnwOTOOT IRC* was used to trisssnii the fluereseenee 

A 3* $ lea© ter rod 8® total length of <pisris plan ©-coshes 
Im® frm tSWOftiXM* Off ICS COtt# wee used to render the ©rotting 
boas parallel, 

oilto bar la# opening 9 eae* I 2 one* were used to 
out off d Iff iio# light frost failing on the cell* 

kiMiMm 

fbotorolt Use operated super sens it ire electronic Multi- 
plier fbetoaeter eerie® 520*11 supplied hy^ttietefeit Osarpemtien* 
m weed to teaiim the iateaetty if fl eer eeee c t light* ft rot*- 
elite of a Bate wit rod a eeareh salt* thin IfcotoTolt XtoltipUej 
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fhotoa#t*r openotea nit?, electronic eaplifioaticiJ m id a#© an 
electron wtltlplter tube as the light mm tag the 

photo-iaw Ittpllcr tub® Oanrvrto light failing ©a it® catfcoa© into 
an electron ©ament i® tb«a MpMstv®!^ paltipllcd oltbln 

tli© tube bp scconderf ©gsiseise at ®ach of a imnber of additional 
dpnode® and final If «©ll«eted by the anode* 

m&js&ui 

fh® ®»te o»lt contain® the mspiif ier* th® indicating *«ter 
Hi® power anppljr and control# fh© indicating »®t« ha® tmw 
mag© poo it Iona *oerl»d 11000* 1100* 110 and XI# Position XI 1® 
t® «o*t 8«nalbl® range* Pallacal® i®fl®eti@s on thin rang® 
©OW®«p©»i# to 0#01 AlCmlttlMS# 

fh* *«nattirity of 4b® needle d*f lection can b® cm trolled 
by about 40^* 

fJIMil aaau 

ft bon®®# th© Multiplier tab®* haring on® wind©® of f« 
dlsactcr to th® bon®## 

IcJSSlI^^ 

fh® search unit and fluorescence etU w» boms®#, in a 
wood#® box* which mm painted black teals®# fh® ©earth milt 

.AMti .k#^ tBr aii to t . ,w», jjfc nL- :m„.w. ...j&K wiMw a dt - ^85) TOiWi 'dully rrltmi itflfb i -«■& a#. Ma- jM^./ ii©^;-faaw>a A 4 ®^,' ..-akw 1 . jfflfjP' tHmflifli -fttfttr ’ ’ijWttlt J ,^i aKk, 

WBM 6 JE®#plJ£l|| 13b# OJjflHSXtfli #3T «»• ••B&OII VQRltw 

up# fh® fteor®#e«no* c®ll wes ®laap®4 c®rii©allp and th© flat 
window facing towards th© ©©©rob unit window# the flit®# I«*W0 
tM placet on the •®ft$ch unit to tranacit th© light teat fNO i 
to f200 1 apt aswiatai braaa»t®®te«i on 4900 1* 


a*, j mmm 

fh® mm fjp 2m Mercury Short Ate leap* interference 
fUte»i lens* eltt f f taereseenee eiU* search limit ®sl a her 
to keep the search unit and fteorescence cell its d«k were 
regMiy mounted m an optical bench (C enoe) small that the 
parallel hem of mmmhmm.tl® light of 5441 I excited Use 
iodise vapor to B*et&i«* 

first the fhaoreaceoce cell was evacuated by eermacting 
the eoU to the wmmm system wilts the help of ground glass 
Joint® whleh haul hoop provided for this purpose* then the. 
iodine bulb was connected to th# cell keeping the r, top-cock 
of the bulb closed @0 that iodine vapor was prevented to go to 
the cell sad the vacuum system, the iodine we® supplied % 
Sar&bhal nereis ltd. Wait, Borodc, ferity stated to he more them 
§9$, It wee re®ehllmot«d twice# 

mm the rmmm is cell «a« the system become® less than 
a atoms Itguld nitrogen In a dower flesh was kept under tbs 
trap ia he tween the cell and the manometer so that no vapor® of 
Iodine emU he allowed to go into the system and manometer, 
the temperature of the Mite® talb asm kept eenei mt tm parti* 
eolnr ran* ffee vecomm in the system mm sees with the help of 
thermeoenple gauge tobe eat,8fC-004* Consolidated taaomm Carps* 
ration* the iodine hath wae kept at different temperatwoa 
from ®*©,te SC*C* to eontrel the iodine vapor pressure, A 
hunter with Inlet and outlet water facility wee kept helew the 
Iodine heih* pater at a test® temper attire was aixanlated 
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through this beater so ft® to flow past te# iodine bulb* te* 
constant temperature water was supplied by a thermostat* A 
thermometer wee suspended is the beater to measure tee correct 
tempera tore of tee water* the iodine flakes to tee bulb was 
allowed to stay to contest with tee water for at least one anl 
half hour before taking the iodine vapor# into the coll* 

the taper pressure at different temperature* were obtained 
from the thermodynamic data of Gillespie and froaer^*! Append la 
1 show® the normal vepor pressure of crystalline iodine eorrea* 
ponding to temperature rouging from 0*C* to 114*15*9** the melting 
point of tee iodine crystal, 

MmmxjmBmmu. 

the cell was filled vith iodine vapor at a certain tempera** 
tore, tee atop cocks of the cell were closed* tee mil mm 
detached from tee vacuum system and clamped in its position on 
the optical bench* tee clamping arrangement was sate that it 
was vertical mod identical position whenever it was kept In tee 
box* After keeping tee ©ell in its proper position the source 
lamp was started* Honoehrcuctic radiation of 9461 1 was used . 
for excitation of fluorescence* tee fluorescent light pee sing 
through monopass filter which bm a cut off upte 6390 1 and 
tree sals© ion from 6390 I to 7300 1 mas es Iscted by the seorats 
unit and te® meter reading® were taken « the lad lector* 

fable t teens tee intensity of fluorescent light torn 
different concentrations* tee conocntratiems of iodine warn safe* 
cu latcd uaing ideal gas 1 aw at law pressure* 
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mmm syutea eoceieted of s mtthmiml pump* * ollieoa 
oil, diffusion puop mi a trap to prevent Ike sllisen ell to go 
Into mee&nioal pimp* fhsva mre too wire traps In betwesn the 
diffusion psaap «nA a mercury glee* a&zmoaeter# fw lOta* sins 
high r&amm stop*eacka were used to isolate the diffusion pMp# 

On® stale part of * ground glass Joint of else B*W we* connected 
to the eye toil after the asj&r ©aster* there we* one si&p^&mk- % s 
between the ground glass Joint and the asnnoaater* A themoeonpli 
gauge to oeaonre prasnwres of the vacuum ays tea end the mil opto 
* micron mm included in the vacuum system after the msaaooetor* 

Jk liquid nitrogen trap prevented the iodine vapor to mm In 
contact with the oannoaeter and the pumps etc* fwo stop-ooeks 
ware used to vest the system isolating the diffusion gamp* 


27 


Emm&mmjL 

■■ Whm viewed m & simple pfcotocheaical gt$stm§ the s^otes* 
studied to these exp&TlmntB is eoaposad of ground atat* tod in# 

mlt #d ioitee mIbtoIo# trm iodine atone, and Sadis'* 
tio© in absence of forei^i gas ael«ewl«s* tb# pheto^befsioal 
processes that can take place ere m follows t 
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Intensity i t 


I- * 

V. Lh*J 
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(8) 

2L * 

^ \ - *f a [**3 

##* 

(9) 

At equilibria* 

6 |j&*] / 6t m 0 

### 

(10) 
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end also 



% *a L®3 

■ - ■, jr 

% ♦ \ L*J 


•** (12) 


Taking Ittvcjya© of m« *$u~tioB (12) w« get t 



Hi*** 

[»] » ooneenixetten of the Iodine aoleeul* In 

the gnomia elate* 

r*J - •awfcHBt ration of tit iodine xeleeule la 
the 26m vihxat tonal Wei of Hie excited 
•tat** 

m total In tea ally of the fl»a*ea*eitee» 

••iteerift n repseeent* m$ of hex level of the 
exalted elate* 
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for flnereseeneo* f!*® of ret® constant for fluorescence 

gives the radiative ltf®~tlno of eseltaA fttate* fh& radiative 
Ilf ©tin® has torn datozstftaod bg Briber, Berg, ana Sosenblstt^ • 
It was found that the mm radiative l if ©bias of tb® ©rotted 
bo it eat® of iodic® in ▼* » 25 la eaufi to 7*2 * 1 <T^ see* 

free the clot of »» ■ ?— against *4?? ^fea vain® of #®tf 


twm the fist of mJ—~ against -4? t &® vain® of «®l 
fe- I If J ^ n 

^©noblng ©onotanfc igjj nos a found to b* 2*1 * 10* titan pan 


«*!•* 


Since tfe© rate constant for fluorescence ky i® give® by 
t&« invars® of tfe© rsfiintlv® tlfotia® of ©relied nolocnt® of 


loam® 


* f 

Jufcw* mg m 


(14) 


\ * 4S* » 1© ' Boioeni® see, 

Effing tbm sons tins Cl) for collision cross section 
for self quonobing the ^sss found to b© <®*2 * os$ 
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mi; 

2s this work fee sejor part of the time was ©peat In 
setting up sf the apparatus whisk laclufl ©s a v&ouum sad m 
optical spates* 

A feemceoiipl® gangs to measure preooure® apt® a lionet* 
«©a included is t Its veemim system, A Herald nitrogen trap 
w**e also encl88«4 between fee theraoeouple gang® arid fluorescence 
call to ftmm down any of fee vapor. By repeated posting 
operation® It wae and© ©are that iodine vapor taken into fee 
f look waa pare and rnieontaateatei* lack asm at a particular 
taper pressure wee repeated at least three tine®, ®o each point 
corresponds to m average of three rtus®, Pros fee dot© obtained 
the self ©ucnehlag eons tent of fluorescence and other fcinotft* 
parameters ouch as eolllsloa eroso^eootion* eoiiioion frequency 
etc* were ©aloul&itd, Shs result® are In slosa agreeaent In 
the literature values (4* $* l« 10)* 

The problem ?#a® started with a view to measure and ©o»p»r© 
fee relative reaction rates in a ©ampler kinetic ©©hero, Wm 
this purpose it was the aim to measure Hi# aelf ©uenohisg off 
f tu#re«©«©e and quenching of fluorescence by foreign gases* 
Unfortunately due to several problems In the sotting up of the 
apparatus osfi In obtain lag a stable power* fee work has been 
e leered down considerably* Hence fee* second part off the problsa 
was not been attempted* 

However* fee results obtained os self quenching suggests 
that the apparatus sad fee erp yt w w tal eywte* Is reliable and 
work ©sa be oantlanod on foreign gases, *fes «M* WMtomUm 
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«£ qnmmhimg pmmmm em fee a led. fey using gneea <*f 

widely differing nolecular weight a®! dipele preterite# . 
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60 

4.276 
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8.175 

so 

15.04 

m 

26.75 

too 
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76.76 
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